glands, liver, and brown adipose tissue (BAT) were studied in adult rats during cold acclimation. Hypothyroidism was induced by the administration of propylthiouracil (PTU) and hyperthyroidism by the injection of thyroxine (T4). After 2 weeks of treatment, they were exposed to cold (5\s=deg\C)and sacrificed after 1 or 4 weeks. Although the body weight gain of PTU-treated rats were markedly impaired, the body temperature was maintained within normal range. They had increased cerebral dopamine, adrenal CA and BAT norepinephrine (NE) contents, enhanced cerebral tyrosine hydroxylase and adrenal dopamine \g=b\-hydroxylase (DBH) (Table 2 ). The brain (Cottle & Carlson 1956 ). This is brought about through stimulation of thyrotropin (TSH) from the pituitary gland (Itoh et al. 1966) . Furthermore, thyroidectomized rats or rats given PTU show a decreased cold resist¬ ance (Seller & You 1950 The increased thermogenesis in cold-acclimated rats is most likely due to the enhanced non-shiver¬ ing heat production induced by the calorigenic action of CA liberated from the sympathetic nervous endings and adrenal glands (Hsieh & Carlson 1957a,b) . Exposure to cold elicits an im¬ mediate increase in NE excretion, which persists as long as the rats are kept in the cold (Lebuc 1961 ). Our data demonstrate that a marked in¬ crease in adrenal CA content and DBH activity occurred during cold acclimation (Fig. 1, Table 3 ). This was associated with a rise in the weight and NE content of BAT. These changes were ob¬ served in both hyper-and hypothyroid rats, sup¬ porting the concept that CA plays a more essential role in the non-shivering thermogenesis than thy¬ roid hormone.
The magnitude of the CA responses to cold exposure was increased in the hypothyroid rats and decreased in the hyperthyroid ones. A synergistic action has been reported between thyroid hormone and CA on the calorigenic response to NE administration (Leblanc & Villemaire 1970) .
A recent observation indicates that during cold exposure, plasma NE concentration is increased 6-to 12-fold, which accelerates peripheral conver¬ sion of T4 to T3 (Storm et al. 1981 (TRH) accelerates CA turnover (Keller et al. 1974 ) and produces a rise in plasma NE and E in rats (Brown 1981 ). Furthermore, we have observed that intrathecally administered TRH produced hyperthermia in young rats (Sato et al. 1985) . These findings led to the concept that TRH may play a regulatory role in thermogenesis. Reichlin et al. (1972) found an increase in hypothalamic TRH synthetase activity following cold exposure, al¬ though no significant changes in hypothalamic TRH content was observed in rats during acute and chronic exposure to cold (Jobin et al. 1975 
